ABSTRACT. The purpose of this study was to synthesize several 3-benzoyl-5-acyl-6-methyl-4-substituted-2-oxo/thioxo-1,2,3,4-tetrahydropyrimidines, evaluate them for their antibacterial activity and to establish correlation between the activity and physicochemical properties. 5-Acyl-6-methyl-4-substituted-2-oxo/thioxo-1,2,3,4-tetrahydropyrimidines (A) were synthesized by cyclocondensation reaction between appropriate aldehyde, acetoacetate and urea/thiourea in presence of aluminium chloride and hydrochloric acid which upon treatment with benzoyl chloride in presence of pyridine in benzene furnish the title compounds (1-28). The structures of all title compounds have been confirmed on the basis of their analytical, IR and NMR spectral data. The title compounds have been tested for antibacterial activity against Staphylococcus aureus. The compounds were divided into training and test sets. A quantitative structure activity relationship study was made using various descriptors. Several statistical expressions were developed using stepwise multiple linear regression analysis. The best quantitative structure activity relationship model was further cross validated. The study revealed that total positive partial charge (PC+) and total polar negative Van der Waals surface area (Q_VSA_PNEG) contributes negatively where as contribution of Van der Waals surface area to molar refractivity (SMR_VSA7) contributes positively to the antibacterial activity. The compounds with improved antibacterial potential can be successfully designed with selected quantitative structure activity relationship model.
INTRODUCTION
In recent years, substituted 2-oxo/thioxo-1,2,3,4-tetrahydropyrimidines received significant attention owing to their diverse range of biological properties such as calcium channel modulator [1] , 1-adrenoreceptor selective antagonist [2] , HIV gpl20-CD 4 inhibition [3] , antiviral [4] , oral antihypertensive [5] , useful for the treatment of benign prostatic hyperplasia [6] , antiinflammatory [7] , Muscarinic [8] , antifungal and antibacterial [9] . The presence of several interacting functional groups in these compounds also determines their great synthetic potential [10] .
The resistance of common pathogens to standard antibiotic therapy is rapidly becoming a major health problem throughout the world. The resistance of multidrug-resistant gram-positive bacteria is increasing and infections caused by Staphylococcus aureus, enterococci and pneumococci are particularly problematic [11] . There is a real perceived need for the discovery of new compounds endowed with antibacterial property.
QSAR studies of antimicrobial activity represent an emerging and exceptionally important topic in the area of computer-aided drug design. QSAR models are highly effective in describing the structural basis of biological activity. It is now widely used for the prediction of physicochemical properties and biological activities in chemical, environmental and pharmaceutical areas. The success of QSAR approach can be explained by the insight offered into the structural determination of chemical properties, and the possibility to estimate the properties of new chemical compounds without the need to synthesis and test them.
In the present paper we describe the synthesis, screening and QSAR studies to investigate the relationship between the various physicochemical parameters and antibacterial activity of synthesized 3-benzoyl derivatives of 5-acyl-6-methyl-4-substituted-2-oxo/thioxo-1,2,3,4-tetrahydropyrimidines.
EXPERIMENTAL
Melting points of the synthesized compounds were determined in open capillary tubes are therefore uncorrected. The structures of the title compounds were established on the basis of elemental analysis and spectral data. The IR spectra were recorded on JASCO FTIR 4100 spectrophotometer. 1 H NMR spectra were recorded on Varian NMR 400 MHz spectrometer using CDCl 3 /DMSO-d 6 as solvent with TMS as an internal standard. Purity of the synthesized compounds was checked by silica gel -G plate using benzene and ethyl acetate as developer. To a suspension of respective 5-acyl-6-methyl-4-substituted-2-oxo/thioxo-1,2,3,4-tetrahydropyrimidine A (0.02 mole) and pyridine (4 mL) in dry benzene (20 mL), benzoyl chloride (0.03 mole) was added drop wise at room temperature. The resulting solution was heated to reflux for 2 h. After cooling water (80 mL) was added and allowed benzene layer to separate. Benzene layer was washed with sodium carbonate solution (5 % w/v) followed by water and treated with anhydrous magnesium sulphate. Supernatant benzene layer after decantation was concentrated to obtain oily residue which upon recrystallization with methanol yield solid product. 
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Antibacterial activity
Antibacterial activity of these twenty eight compounds was tested in vitro against gram-positive bacteria Staphylococcus aureus (NCIM-2079) by the cup-plate agar diffusion method, using dimethyl sulfoxide as solvent and trimethoprim as standard drug. Further minimum inhibitory concentration (MIC) of all these compounds was determined by double dilution method [14] . The biological data minimum inhibitory concentration (MIC) in mg/mL were converted to negative logarithmic dose in moles (pMIC) for QSAR analysis.
QSAR analysis
The series was subjected to QSAR analysis using MOE 2006.08 running on P-IV processor. The compounds were divided into training and test sets each consisting of 18 and 10 molecules, respectively. The training set was used for the model development and test set was used for cross validation of QSAR model developed by the training set. Structures of all the compounds were sketched using builder module of the programme. These structures were then subjected to energy minimization using Hamiltonian force field molecular mechanics-MMFF 94X by fixing root mean square (RMS) gradient as 0.01 kcal/mol Å. The descriptor values for all the molecules were calculated using "compute descriptor" module of the programme. All the calculated descriptors were considered as independent variable and biological activity (pMIC) as dependent variable. Stepwise multiple linear regression analysis method was used to perform QSAR analysis to generate several models. The best model was selected on the basis of various statistical parameters such as squared correlation coefficient (r 2 ), standard error of estimation (SE), sequential Fischer test (F). Quality and predictability of model was estimated from the cross validated squared correlation coefficient (q 2 ) [15] [16] .
RESULTS AND DISCUSSION
The purity and homogeneity of all the title compounds were confirmed by their sharp melting points and TLC. In all cases these compounds were obtained in solid state. The synthesized compounds were subjected to physico-chemical characterization (Table 1 ) and elemental analysis. The structures of these compounds were confirmed by C, H and N analytical data, IR and 1 H NMR spectral data. Antimicrobial activity data against Staphylococcus aureus minimum inhibitory concentration (MIC) in mg/mL was converted to negative logarithmic dose in moles (pMIC) for QSAR analysis ( Table 2) . Values of descriptors (Table 3) Out of the four models, model-2 was selected on the basis of statistical criteria; r 2 = 0.76165, SE = 0.2258, F = 14.91, p = 0.0001. The high q 2 in model-2 (q 2 = 0.584635) is indicative of its reliability in prediction of antibacterial activity in this series. The predictive ability was validated by predicting the antibacterial activity of test set which was excluded from the development of QSAR model. The low residual activity observed in case of training as well as test sets (Table 5) indicates the reliability of the selected QSAR model.
It is evident from the QSAR studies that in model-2, total positive partial charge (PC+) and total polar negative Van der Waals surface area (Q_VSA_PNEG) contributes negatively where as contribution of Van der Waals surface area to molar refractivity (SMR_VSA7) contributes positively to the antibacterial activity.
CONCLUSIONS
In 3-benzoyl-2-oxo/thioxo-1,2,3,4-tetrahydropyrimidine series the antibacterial activity is governed by total positive partial charge (PC+), total polar negative Van der Waals surface area (Q_VSA_PNEG) and contribution of Van der Waals surface area to molar refractivity (SMR_VSA7). The new molecules having less positive partial charge and polar negative Van der Waals surface area with higher contribution of Van der Waals surface area to molar refractivity may lead to improved antibacterial activity from this series.
